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INTRODUCTION

However, no clinical study on bracket survival rate with
bleaching has been documented in the literature to
date. Most studies in restorative dentistry recommend
a waiting period anywhere from 24 hours to 4 weeks
after bleaching to complete any bonding procedure.4
However, there is no consensus on how long orthodontists should wait before bonding brackets to teeth
that have been exposed to whitening agents.5,6
Bleaching systems that are used at home commonly
contain carbamide peroxide, which breaks down into
hydrogen peroxide and urea in aqueous solution; with
hydrogen peroxide being the active ingredient.7 For
patients who value efficiency and instant results, a
35% to 38% carbamide peroxide or hydrogen peroxide
preparation has also been available for in-office initiation, followed by an at-home bleaching regimen, with
gels containing 10% to 20% carbamide peroxide.
However, the rapid process of bleaching has been
shown to increase the side effects of tooth sensitivity,
gingival irritation, throat irritation, and nausea.8,9
There are controversies surrounding the exact nature of how bleaching products work and how the morphology and structure of the bleached enamel surface
may affect bond strength of orthodontic brackets.10–19
Several studies have found diminished tensile bond

Bleaching has been one of the most popular patientrequested procedures in dentistry. Teeth bleaching
tends to improve self-image of both the younger and
the older populations.1,2 Many orthodontic patients
may have bleaching done at home or may be interested in having their teeth bleached at the time of orthodontic treatment. Few studies have reported on
bleaching and its effects on orthodontic bonding.3–5
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ABSTRACT
Objective: To test the hypothesis that there is no difference between the bracket survival rate of
brackets bonded to bleached and unbleached teeth.
Materials and Methods: Thirty-eight patients who required comprehensive orthodontic treatment
were included in the study. A split mouth technique was used with one arch exposed to in-office
whitening gel containing 38% hydrogen peroxide for 30 minutes, while the unbleached arch served
as the control. Patients were divided into two groups: Brackets bonded within 24 hours after
bleaching and brackets bonded 2–3 weeks after bleaching. The bracket survival rate was computed using the log-rank test (Kaplan-Meier Analysis).
Results: A significantly higher rate of bracket failure was found with bleached teeth (16.6%)
compared with unbleached teeth (1.8%) after 180 days. Brackets bonded within 24 hours of
bleaching resulted in significantly higher clinical failure (14.5%) compared with those bonded after
3 weeks (2.1%). Adhesive Remnant Index scores of failed brackets revealed that the majority of
failure in bleached teeth occurred in the enamel/resin interface.
Conclusions: The hypothesis was rejected. Brackets bonded within 24 hours after bleaching have
a significantly higher risk for bond failure. Orthodontic bonding should be delayed for 2–3 weeks
if patients have a history of in-office bleaching with 38% hydrogen peroxide. (Angle Orthod. 2009;
79:777–783.)
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MATERIALS AND METHODS
Forty patients who received comprehensive orthodontic treatment in the Department of Orthodontics at
the West Virginia University School of Dentistry were
recruited for the study. Two subjects could not afford
the orthodontic treatment and were eliminated from
the study. The final sample consisted of 38 subjects.
Criteria for selection include (1) a permanent maxillary
and mandibular dentition; (2) treatment requiring comprehensive orthodontics; (3) no prior history of using
tooth whitening agents; and (4) teeth without caries or
large existing restorations. Informed consent and child
assent were obtained. The age of the patients ranged
from 12 to 17 years (mean age ⫽ 15.1 ⫾ 1.8 years).
A split mouth technique was used where one arch was
used as treatment and the other arch with no treatment served as the patient’s own control. Patients
were randomly assigned to one of the four treatment
groups:
Group 1: Ten patients had their maxillary arch
bleached with Opalescence Xtra Boost (Ultradent,
South Jordan, Utah) in-office tooth whitening gel
(38% hydrogen peroxide) within 24 hours before
bonding brackets with Transbond XT adhesive (3M
Unitek, Monrovia, CA) or APC brackets precoated
with Transbond XT using the conventional visual
light cure (VLC) unit (Ortholux XT, 3M Unitek, Monrovia, CA).
Group 2: Eleven patients had their mandibular arch
bleached 24 hours before bonding brackets.
Group 3: Seven patients had their maxillary arch
bleached, but there was a time lapse of 3 weeks
between the enamel bleaching and bonding of orthodontic brackets.
Group 4: Ten patients had their mandibular arch
bleached, but there was a time lapse of 3 weeks
Angle Orthodontist, Vol 79, No 4, 2009

Table 1. Categorization of In Vivo Experimental Groupsa
Location

Time Before
Bonding

Bleach

Group
Name

Maxillary
Mandibular
Maxillary
Mandibular
Maxillary (control)
Mandibular (control)

24
24
2–3 weeks
2–3 weeks
NA
NA

Yes
Yes
Yes
Yes
No
No

U24
L24
U3W
L3W
UNB
LNB

U24 indicates maxillary arch bleached within 24 hours before
bonding; L24, mandibular arch bleached within 24 hours before
bonding; U3W, maxillary arch bleached 2–3 weeks before bonding;
L3W, mandibular arch bleached 2–3 weeks before bonding; UNB,
unbleached maxillary arch; LNB, unbleached mandibular arch; NA,
not applicable.
a

between the enamel bleaching and bonding of orthodontic brackets.
All patients were given the same oral hygiene and
diet instructions. Patients were followed up for bracket
survival for a total of 6 months or approximately 180
days. The survived teeth were categorized into six
groups for data analysis (Table 1). For example, patients assigned to Group 1 will have the survived teeth
categorized in Group U24 for the maxillary arch and
Group LNB for the mandibular arch.
Before the bleaching, all patients’ teeth were compared to a VitaValue (Vita Lumin, Bad Sackingen, Germany) shade guide arranged according to its value to
get a baseline shade. The VitaValue arrangement was
as follows: B1, A1, B2, D2, A2, C1, C2, D4, A3, D3,
B3, A3.5, B4, C3, A4, and C4. Bleaching was completed according the manufacturer’s directions for Ultradent’s Opalescence Xtra Boost gel. An Opal Dam
or reflective resin barrier (Ultradent) was applied to
protect the oral soft tissues. After the gel was applied
it was light-cured with a VLC unit. The study arch was
bleached for two 15-minute cycles. The Vita shade
guide was again used to compare the postbleaching
shade.
Teeth were pumiced, etched, and bonded with
Transbond XT adhesive from the prepackaged syringe
or with prepasted APC brackets. Etching was accomplished with Transbond plus soft etching primer. A premolar bracket was placed on the tooth surface with
cotton forceps. An explorer was used to deliver a constant force to completely set the bracket. A 20-second
exposure time (10 seconds mesial and 10 seconds
distal) was used with the curing light (Ortholux XT).
Any bracket failures were noted in the patient chart.
The failed brackets were not rebonded but placed in
separate envelopes and labeled to indicate the group
in which the patient was included. The debonded
brackets were later examined to determine where the
failure occurred and analyzed for significant differenc-
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strength with 30% hydrogen peroxide,20,21 whereas
others have reported no reduction in bond
strength.6,22–26 Cavalli et al27 suggested that a period of
up to 3 weeks is required between bleaching and
bonding before resin-enamel bond strengths return to
values obtained for unbleached enamel. The objectives of this study were to determine if enamel bleaching affects the in vivo survival rate of orthodontic
brackets and if a waiting period before bonding improves the bracket survival rate for patients receiving
enamel bleaching. We hypothesized that there is no
difference in bracket survival rate between bleached
and unbleached teeth; there is no difference in bracket
survival rate between teeth that were bonded 24 hours
after bleaching and those that were bonded 2–3
weeks after bleaching.

MULLINS, KAO, MARTIN, GUNEL, NGAN
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EFFECT OF BLEACHING ON BRACKET BOND STRENGTH
Table 2. Modified Adhesive Remnant Index (ARI) Scores
Score

Definition

0
1
2
3
4
5

No adhesive left on bracket
Less than 25% of adhesive left on bracket
25% of adhesive left on bracket
50% of adhesive left on bracket
75% of adhesive left on bracket
100% of adhesive left on bracket

RESULTS
A total of 760 teeth were followed up for 180 days.
Of the 380 teeth that were not bleached, 98.2% of the
brackets on the unbleached teeth survived (7 failures).
Of the 380 teeth that were bleached, 83.4% of the
brackets on the bleached teeth survived (63 failures,
Figure 1). Significant differences were found between
the survival rate of bonding to bleached and unbleached teeth (P ⬍ .0001). Bonding to unbleached

Figure 1. Comparison of bracket failures between bleached and nonbleached teeth.
Angle Orthodontist, Vol 79, No 4, 2009
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es in Adhesive Remnant Index (ARI) scores (Table 2).
The bracket survival rate was studied for a period of
6 months or 180 days and computed using KaplanMeier analysis. A log-rank test was applied to distinguish any significant differences in bracket survival
rates according to the tooth, arch, location of bracket,
bleaching, and bonding regimen.

teeth yielded a significantly higher survival rate (Figure
2). A total of 56 bracket failures occurred in the mandibular arches and 14 occurred in the maxillary arches.
Significant differences were found in the survival rate
between the maxillary and mandibular arch (P ⬍
.0001). Bonding brackets to the maxillary arch had significantly higher survival rate than bonding to the mandibular arch. (Figure 3). A total of 8 bracket failures
occurred in the bleached groups that had a time lapse
of 2–3 weeks before bonding, and 55 brackets were
lost in the bleached groups that were bonded within
24 hours of bonding (Figure 4).
Significant differences were found between the survival rate of bleaching 2–3 weeks after bleaching and
24 hours after bleaching (P ⬍ .005). Bonding brackets
to teeth that are bleached 24 hours before bonding
had significantly higher chance of bracket failure (Figure 5).
Significant differences were found in maxillary arches with bleaching done 24 hours before bonding compared with the control with no bleaching (P ⬍ .001).
No significant differences were found between maxillary arches with bleaching done 2–3 weeks before
bonding compared with the control (P ⬍ .24). No significant differences were found between maxillary
arches with bleaching done 24 hours before bonding
and those with bleaching done 2–3 weeks before
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Figure 3. Comparison of bracket failures between teeth that were bleached 2–3 weeks and teeth that were bleached 24 hours before bonding.
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Figure 2. Survival plot comparing bracket failures of bleached and nonbleached teeth.
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Figure 4. Survival plot comparing bracket failures in the maxillary and mandibular arches.

Figure 5. Survival plot comparing bracket failures of teeth that were bleached 2–3 weeks and teeth that were bleached 24 hours before
bonding.
Angle Orthodontist, Vol 79, No 4, 2009
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DISCUSSION
All teeth that were bleached with 38% hydrogen peroxide had an average change in shade guide of 2 to
3 shades in one office visit. The survival rate seemed
to be dependent on the time lapse between bleaching
and bonding and dependent on the location in the
mouth. The unbleached arches had significantly higher survival rates than bleached arches within 24 hours
before bonding. All unbleached arches and those
bleached 2–3 weeks before bonding had a significantly higher survival rate than those bleached within
24 hours before bonding. This is in agreement with the
in vitro study that reported a recovery of bond strength
after a waiting period of up to 3 weeks.27 Uysal et al24,28
compared the bond strength of bleaching treatment
Angle Orthodontist, Vol 79, No 4, 2009

performed immediately before bonding and 30 days
before bonding and found significant reduction in bond
strength with immediate bonding.
Clinically, most of the bracket loss occurred in the
mandibular arches that were bleached within 24 hours.
Teeth in the mandibular arch were subjected to more
occlusal forces and functional demands, such as mastication. As evidenced from the survival plot, most of
the brackets are lost within 24 hours. The ARI score
from the few samples collected on the bleached teeth
showed that the bond failure occurred at the resin/
enamel interface. This is in agreement with those reported by Uysal et al23 and Torneck et al.24 Recent
studies have shown that changes in enamel morphology or continual release of oxygen from the tooth
structure may interfere with the resin polymerization
and adherence.29
CONCLUSIONS
• Brackets bonded with self-etching primer system to
previously bleached teeth have an increased chance
of bond failure. Mandibular teeth have a higher incidence of bond failure after bleaching.
• Bonding brackets to recently bleached enamel has
a higher chance of bond failure due to reduced bond
strength or higher variation in bond strength. We recommend a waiting period of 2–3 weeks before orthodontic bonding for patients who have a history of
in-office bleaching with 38% hydrogen peroxide.
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